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ABSTRACT 
Introduction: Sports and recreation injuries are common despite efforts to make sports and 
recreational activities safe through rules of play and the use of safety equipment. Analyzing the 
injuries that result and the associated mediating factors can help to assess whether more effective 
preventive measures can be instituted. 
Methodology: Medical records from an upper Midwest regional medical center were examined 
for sports and recreational injuries in youth (0-19 years of age) who reported to the emergency 
room during the years mid 2010 to mid 2015. Data from 2011 to 2014 was evaluated to have a 
complete number of years for data collection. Various categories were evaluated including 
sport/recreational activity, age, injury type, gender, and year of injury. 
Results: This review revealed more than 900 sports and recreational injuries considered serious 
enough to warrant a visit to the emergency department over the 4-year period, 2011 to 2014. 
Sports/recreation activities with more episodes of injury included football, hockey, riding 
bicycle, and playground activities. Boys were more likely than girls to experience 
sports/recreation injuries by a 2 to 1 margin. Most common injury types reported to the 
emergency department were concussions, sprains, fractures, and lacerations. The number of 
injuries reported were nearly equal across all years of the study, with higher numbers of injuries 
experienced by those in their teen years. 
Conclusions: It is accepted that injuries are inevitable when participating in sports and other 
recreational activities where speed and forces are increased beyond what is typically experienced 
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in daily activities. In an effort to keep youth sports and recreational activities safe, factors such as 
rules, safety equipment, and proper supervision must be continually adjusted to decrease 




Parents' number one concern is keeping their children safe and healthy. According to 
Safe Kids Worldwide (2013), a youth athlete suffers an injury severe enough to be sent to the 
emergency room 1.35 million times a year. 1 This adds up to about one every 25 seconds. The 
number of children participating in organized sport and recreational sport continues to rise and so 
does the number of injuries. Gender and age are two factors that impact the frequency of 
different injuries in the youth population. The purpose of this literature review was to look at the 
correlation of sports and recreation injuries when it came to pediatric patients visiting the 
emergency room (ER). Commonalities found within the literature saw that gender, age, type of 
injury, and type of sport/recreation all played big factors in children in the ER. 
Gender 
Gender did have an effect on the amount of pediatric injuries seen in the emergency room 
according to the research. In the 20 studies reviewed on pediatric sports injuries in the ER, 8 of 
them looked into the male (M) vs female (F) injuries. Of the 8 studies all of them found males to 
have more injuries resulting in ER visits when compared to females. In one study it found that 
males were twice as likely to be injured when compared to females. The data showed 48.2% 
males and 19.2% females injured for ages 5 to 24.2 Another study compared females vs males 
when it came to overuse and traumatic injuries resulting in ER visits. They found that females 
had a larger percentage of overuse injuries 62.5% compared to traumatic injuries 37.5%. Males 
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on the other hand showed 41.9% overuse injuries and 58.2% traumatic injuries. The study found 
that females sustained more injuries to the lower extremity (65.8% F, 53.7% M) and males had 
more on the upper extremity (29.8% M, 15.1 %).3 In a study conducted from 1990 to 2012 by 
KamBoj,4 males accounted for 62.3% of the children injured. A 20-year multisport evaluation 
found that overall males were more likely to be injured than females, but when they compared 
the sports that both genders play, females were more likely to be injured than males. 5 By 
comparing the multiple studies evaluated in this literature review it was concluded that males 
were more likely to be injured than females in the pediatric population when it came to 
sports/recreational injuries. 
Age 
A common theme in the studies reviewed depicted that the older the child was, the more 
frequently their sports related/recreational injuries that consequently led them to the ER. One 
study that looked at sports specialization compared injured vs noninjured athletes.6 They found 
that injured athletes were older than uninjured athletes (14.1 ± 2.1 vs 12.9 ± 2.6 years; P < .001). 
The study found that the increase in injuries was due to more hours of physical activity and 
organized sports. Another study that looked at injuries in the ER from 2001 to 2008 found that 
team sports injuries increased in middle teen years. Ages 14 and 15 had the highest amount of 
injuries in the study. 7 Another study that looked at TBI injuries in children due to sports found 
that males had the highest rates of TBI pertaining to a sports injury during the age ranges of 10 to 
14 and 15 to 17. 8 This study also compares to the previous one discussed that found ages 14 to 
15 to be the most prevalent for sports injuries. Looking at a different study that was reviewed for 
contact sports in elementary, middle, and high school, it found that high school had the most 
cases, followed by middle school, and then elementary school. This is most likely due to the fact 
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that as an individual gets older their competitiveness and aggression also increase which can lead 
to a greater number of injuries. 9 A study conducted in the UK looked at ages when it came to 
sports injuries and found that the highest attendance to the emergency room for boys was age 14 
and for females age 12. 10 Overall the literature showed a trend that once individuals reach 
middle/high school age the tendency for sports related injuries in the ER increases. This is due to 
more organized sports and aggression. 
Injuries 
The studies that were reviewed found that the main diagnoses that presented in the ED 
for children are fractures, dislocations, sprains/strains, open wounds, and contusions. One study 
found the most frequently fractured bones in children were the radius, ulna, and humerus. 11 That 
study also found that females had a significantly higher amount of femoral fractures than boys 
did. A study was performed over 22 years that involved 121 489 024 children, all less than 18 
that visited the ER for injuries. 3 From 1990 to 2005 there was an annual decrease of injury by 
14% (p<.001). From 2005 to 2012 there was an increase of 7.3% of injuries (p<.001). Sports and 
recreational activities accounted for 46.5% of these injuries. Of injuries seen in ER falls caused 
40.2% of the injuries and 22.6% were caused by being struck by an object. Based on the sports 
and recreational injuries, 3 7 .8% of the injuries involved the head/neck and 31.9% of injuries 
involved the upper extremity. Lacerations accounted for 29. 0% of injuries and 21 % accounted 
for soft tissue injuries. In another study by Damore et al 22 found that sprains, contusions and 
fractures were the most common types of sports injury for patients ranging from 5 to 21 years of 
age. Sprains were 34%, contusions 30%, and fractures accounted for 25% of all injuries. A study 
by Cusimano,23 looked at the mechanism of team sport-related head injuries in children aged 5 to 
19 years of age. This study looked at six different Canadian sports: ice hockey, football, soccer, 
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rugby, basketball, and baseball. They had a total of 12 799 sport-related head injuries between 
these six sports in their study. The majority of the injuries occurred in males between October 
and February. The highest incidence of head injuries occurred in hockey players. Hockey had a 
prevalence of 44.3% of all the injuries (n=5675). Between these six sports the most common 
mechanism of injury was collisions between the players. Falls was the second most common 
mechanism of injury followed by getting hit by another object, like a baseball. 
Overuse injuries are also common in children. A study over a six-year period looked at 
age and sex differences in overuse injuries presenting to sports medical clinics. 12 The average age 
of this study was 13 .4 years. The study found that males were most likely to present with 
apophysis, physis, and articular cartilage injuries. Females were likely to present with bone and 
tendon injuries. The most common sport to cause overuse injuries was found to be track and field 
along with cross country. 
Traumatic brain injuries (TBI), including concussions, are one of parents' biggest 
concerns for their children. According to the Centers for Disease Control and Prevention, 
283,000 children 18 and below were admitted to the ER for TBI's resulting from organized and 
recreational sports.21 The highest rates were among males and children aged 10 to 14 and 15 to 
17 years. About 45% of these visits were due to contact sports. 
Single sport specialization is something many children are partaking in these days. This 
can be detrimental to both the athlete's physical and emotional status. 18 When the athlete is not 
fully matured, a growth spurt can be a very vulnerable period of time due to the repetitive 
microtrauma. This puts the body at risk structurally. Also, the repetitive intense workouts of the 
same sport can cause injury to the athlete. 
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Sports and Recreation 
The most common sports and recreational activities that caused injuries in children were 
football, basketball, soccer, playing on the playground, and cycling. One study that looked at 
emergency department (ED) visits in North Carolina over a 5-year span found that tackle football 
sent the most males to the ED and soccer sent the most females to the ED. 13 They also broke this 
down per age range. They concluded that children age 5 to 9 are most likely to be injured by falls 
on the playground, kids aged 10 to 14 are most likely to be injured in tackle football, and kids 
aged 15 to 18 were most often injured during basketball. Throughout the entire study cycling 
caused the greatest amount of recreational injuries that required visits to the ED. 
Other studies looked at the relationship of sport and recreational sport along with head 
and neck injuries.8•9 One study grouped the participants by grade levels: elementary school, 
middle school, and high school.9 They then compared them with five contact sports including 
football, basketball, ice hockey, lacrosse, and soccer. High school had the most injuries followed 
by middle school and elementary school. Out of all the injuries 48% of the injuries that needed to 
be seen in the ED were caused by football. 8 Traumatic brain injuries (TBI) in children occur most 
commonly in football, bicycling, basketball, playground activities, and soccer. 7 
Conclusion 
The literature review found a picture of injury distribution among gender, age, injuries, 
and type of sport/recreational activity when it came to pediatric patients in the ER. It was shown 
that males are more likely to result in an ER visit due to a sports injury than females. This is due 
to more involvement in contact sports. The age correlation found that once individuals reach 
middle/high school there was an increase in sports/recreational related ER injuries. The literature 
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review found that the most common injuries resulting in ER visits were fractures, dislocations, 
sprains/strains, open wounds, and contusions. TBis and sports specialization are also big 
concerns of injury. As a clinician it is important to identify burnout in athletes who are 





This study was designed using records that were gathered from Altru Hospital Emergency 
Room. These records were of the pediatric population, ages Oto 19. To be included in this study, 
the injury that occurred needed to be in either an organized sports setting or a recreational sports 
setting during the years of 2010 to 2015. Each injury encounter was coded using the International 
Coding for Diseases ICD 9 codes. This study is a continuation of the thesis work completed by 
Tom Schuch at the University of North Dakota in 2011. This study served two purposes: 1) the 
study determined the frequency and distribution of sports and recreational related injuries in the 
Grand Forks area for youth during 2000 to 2009. The study also determined trends associated 
with frequency of concussions and other serious sports injuries during the time frame. 
Study Description 
Emergency room medical records from 2010 to 2015 were stored and filed at Altru 
Hospital in Grand Forks, ND. The students were able to access these files using the Altru 
computer system located at the Altru Research Center. Records were kept confidential with only 
being able to access them at location with Altru certified username and password. The records 
were maintained on the OneDrive online program in the Excel application that was approved for 
use by Altru security personnel. These records and results were password protected and only 
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shared with the students and the principal investigator (PI). On the completion of the study the 
records were deleted from the program. 
Sampling Procedure 
The records at Altru Emergency Department were searched for inclusion criteria using E-
codes E00l.0 to 010.9 and E826.l to 917.5. These codes that were used were adjusted in order to 
include all participants that were involved in a recreational sport injury from the original list of 
codes[RM2J that was used by Tom Schuch in his thesis. These updated codes were given to the 
Altru research department, after which they created a program that was used to quickly sift 
through their Emergency Department records. Once the data was obtained it was saved in a 
password protected Excel workbook that was shared over Microsoft Office. This data included 
both the patient's medical record number and the date in which the patient was seen in the 
Emergency Department. 
The medical record numbers and dates for each specific case were used to examine patient 
records in Altru's computer data base. The data collected from each record, if that emergency 
visit was applicable to our study, was recorded in an online Microsoft Excel spread sheet. This 
spread sheet was created by the PI and then shared with the two students. These three individuals 
were the only people to have access to this document. The information recorded for each 
encounter included age, month injury occurred, gender, name of sport or recreational activity, 
location of injury, type of injury, severity of injury, whether the individual was admitted/not 
admitted to the hospital, and duration of stay if they were admitted. While the month of the 
injury will be included, it is coded in a way that makes it unrecognizable to any person not 
involved within the research group to comply with HIP AA. Patient name, medical record 
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number, and date of injury were not included in the collected spreadsheet data. All searches for 
data were performed under the supervision of Altru personnel. 
Participants 
The participants included in the study include both genders from 0 to 19 years old who 
arrived at the ER at Altru in Grand Forks, ND. Inclusion material consisted of injuries that 
involved sports or recreational activities between April 1, 2010 and June 30, 2015. The sample of 
Emergency Department cases that was available for inclusion was limited to the period of time 
before Altru transitioned to the use of ICD 10 codes. Researchers required and obtained approval 
from the International Review Board for the University of North Dakota and the Altru 





A total of 966 pediatric patients were sent to the Altru Hospital emergency department in 
Grand Forks, ND, during the years of January 2011 to December 2014. These patients all fit the 
criteria for being involved in either a sport or recreational sport injury that had them admitted to 
the emergency department. Different characteristics that were looked at for each subject included 
age, gender, month of occurrence, year of occurrence, sport or recreational activity, mechanism 
of injury, injury type, location of injury, injury severity, and whether admitted into the hospital 
because of their injury. 
Injuries by Age 
The age range of the total 966 pediatric patients was from Oto 19. The fewest injuries 
occurred between the age of O and 3. There was a total of 7 injuries that occurred in this age 
range, 0.72% of the data. The most injuries occurred at the age of 15. There was a total of 81 
injuries that occurred at 15, 8.39% of the data. There was an initial spike in injuries when kids 
started elementary school, ages 5 to 7 (Figure 1 ). Some of the things that played a role into this 
spike of injuries is most kids start to learn to ride their bike around this age, and the kids get 
more reckless when playing on the playground. The second spike of injuries occurred from age 
ranges of 12 to 18 (Figure 2). Children begin playing more contact sports in middle school and 
10 
continue playing through high school. High School provided the most injuries that sent kids to 
the emergency department. A total of 359 of the injuries were a product of high school injuries, 
39% of the data (Figure 2). 
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Injuries by Gender 
Statistical analysis revealed that males were the gender more likely to be injured by a 
sports-related injury. Out of a total of 966 participants in the study 340 of the individuals were 
female and 626 were male. This makes 66% of the injuries male and 34% female (Figure 3). 
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Injuries by Type 
The different types of injuries were categorized into abrasion, dislocation, strain, closed 
head injury, concussion, contusion, sprain, fracture, laceration, and other. The injury type with 
the most injuries in our study was laceration with 30.64% (n=296) occuning during 2011-2014. 
This was closely followed by fractures at 28.78% (n=278). The next highest prevalence was 
12.83% for sprain (n=124), contusion was 8.80% (n=85), closed head injury 12% (n= l 16), strain 
was 3.31 % (n=32), dislocation was 2.48% (n=24), abrasion was the lowest at .51 % (n=5), and 
other 0.62% (n=6) (Figure 4). 
Figwc 4. lnjuric by Type 
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Mechanism of Injury 
The different categories that we looked at were collisions, cut/laceration, falls , hit by 
object, and other. Collisions included all injuries that involved two athletes who made contact 
with each other. For example, a hockey player checking another player or getting tackled in 
football. An example of a cut/laceration would be getting cut by an opposing players skate in 
hockey. Hit by object would be defined as being shuck by another object such as a baseball or 
basketball. In our study most injuries were caused by a fall. During the years of 2011 to 2014, 
535 injuries were caused by fall, 55.38% of our data. The 2nd highest prevalence we had was 
collisions, which were 19.97% of our data, n=l 93. Figure 5 shows the distribution of injuries 
(Figure 5). 
Location of Injury 
Areas of the body injuries were grouped into different locations. These locations 
consisted of head/neck, face, hand, leg, torso, arm, shoulder, ankle and foot. A total of 966 
injuries were involved in the study from the years 2011 -2014. The most common part of the 
body that was injured was the head/neck region at 22% of the total injuries(n=211). This was 
closely followed by injuries to the face at 19% (n=181). The third most commonly injury is leg at 
13 
14% (n=132) this body region consisted of hip, thigh, knee, and leg injuries. The next two were 
hand 13%(n=124) and arm 13% (n=123). The ankle region was next at 9% (n=85). This was 
followed by the shoulder at 4.5% (n=43). The foot region was 4% (n=38) of the injuries and 
lastly we have injuries to the torso at 3% (n=29) of the total injuries (Figure 6). 
Figure 6. lnjurics by Location 
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Injuries by Month 
The month with the most injuries was July (n= 118) for 2011 to 2014. July accounted for 
12% of the injuries. This was followed by June and September. September had 10.66% (n=103) 
and June had 10.30% (n=99). Three months each were in the 9% range of injuries; these included 
May, August, and October. May had 9.21 % (n=89). August had 9.32% (n=90). Lastly, October 
had 9% (n=87) of the injuries for the cumulative years . The month of December was attributed 
8.40% (n=81) of injuries. Three months each had 6% of the injuries, including January, 
February, and November. January and February were tied with 6.83% (n=66) of injuries. 
November had 6.3% (n=61) of injuries. Lastly, there were April and March, with April having 
5.9% (n=57) of injuries and March having the least amount of injuries at 5.07% (n=49) (Figure 
7). 
14 








Injuries by activity 
The breakdown of injury by activity includes both injuries that occurred in sports and 
recreational sport. Sports are organized athletics by a school, club or other sanction. The main 
sports we included were baseball, basketball, football, hockey, and swimming. These had the 
highest injury prevalence. Other sports included sports such as wrestling, softball, gymnastics, 
soccer, volleyball, and golf. Recreational sport includes all activities that are not organized by a 
club or a school. The main recreational sports included were bicycle, playground, and 
trampoline. Other recreational sports included, rollerblading, skateboarding, waterpark, and other 
less prevalent injuries (Figure 8). Sports had the most prevalence of injuries at 57.25% of the 
injuries (n=553). Recreational sport had a prevalence of 42.75% of the injuries (n=413), as 
shown in Figure 9. 
When looking at the sports injuries, hockey had the highest injury prevalence of 13.87% 
of the total injuries and 24.23% compared to only the sports injuries (n=134). The second highest 
injury prevalence was in the recreational sport department. Bicycle-induced injuries had a 
prevalence of 10.35% of the total injuries and 24.21 % compared to the recreational sport injuries 
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(n=l00). The next highest incidence of injuries arose from football . Football had an injury 
prevalence of 10.14% of the total injuries between both sport and recreational sport related 
injuries. Compared to just the sport injmies, football 's prevalence was 17.72% (n=98). Football 
was followed by playground for the next highest incidence of injuries. Playground injuries 
amounted to 9.94% of the total injuries and 23.24% related to the recreational sport injuries 
(n=96). Figure 8 shows the different prevalence's across the distinctive sports and recreational 
sports. 
Figure 8. Injuries in Rel ticwhip to Act ivity 
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Injuries by severity 
Our study found that most of the injuries that presented in the ER were mild injuries. This 
accounted for 63% of the total injuries seen from 2011-2014. This was followed by moderate 
injuries at 27% and severe injuries at 10%. The score of mild, moderate, and severity were 
determined by different criteria. A severe injury was categorized as admitted to the hospital, 
bone fracture and reduction, or surgery. A moderate injury was categorized as a bone fracture or 
dislocation. Mild injury was categorized as a Grade I or II sprain, contusion, mild closed head 
injury, abrasion, or laceration. Caine et al 17 found mild injuries to be the most prominent type 
found in the study. Injury severity is important to look at because it can help us narrow down the 
sports that put youth at the highest risk for injury. Knowing these findings allows us to try to 
implement greater safety precautions for that sport to decrease the incidence of injuries (Figure 
10). 








Gender plays an important role when it comes to injuries. Males and females present with 
different physiology leading to a different trend in injuries. In the adolescent athlete male-only 
sports tend to be more contact heavy leading to an increase in injuries when compared to female-
only sports. Our study found that males were around 2x more likely to be injured due to a sports-
related injury than females. This study correlated with the studies by Burt2 and Caine et al17.The 
study by Burt concluded that males were twice as likely to be injured when compared to females 
for ages 5 to 24. 
Age 
Throughout this study we looked at how age plays a role in the different sports and 
recreational sports injuries that send children to the emergency department. We looked at the age 
range of O to 19 years old. One study found that sports and recreational sports prevalence is 
highest between the ages of 14 to 15. 8 Our study found the most injuries to occur at age of 15 
(n=8 l) which correlates well with this previous study that was performed. Another study that 
was reviewed looked at the incidence of injury by grade level. They compared the amount of 
injures in high school to elementary school to middle school.9 They found the highest prevalence 
of injuries to be in high school (15 to 19), followed by middle school (10 to 14), and then 
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elementary school (5 to 9). Comparing this data to our study, ours went the same direction. Most 
injuries occurred by grade level in descending order as follows; high school with an injury 
prevalence of 3 9%, middle school with an injury prevalence of 3 3 %, and elementary school with 
a prevalence of 28%. A study in North Carolina concluded that most children aged 5 to 9 are 
injured from falls on the playground. 13 Our study concluded that most injuries in the elementary 
age group did occur from playground injuries. Playground injuries added up to be the cause of 
the second most prevalent recreational sport (n=96). Looking at the injury occurrence by age 
chart, Figure 1, there are two spikes of injuries. The first spike occurs between ages 4 to 7 and the 
second spike occurred between ages 11 to 18. The first spike is due to the increase in 
recreational sport activity. At this age range kids are starting to ride bike, playing for hours a day 
at the playground, and jumping on a trampoline. Bicycle and playground injuries are the two 
most prevalent sports and recreational sport injuries that we found after conducting our study. 
Injury by Type 
In the study we analyzed the different types of injuries by placing them into categories. 
The different categories include abrasion, dislocation, strain, closed head injury, concussion, 
contusion, sprain, fracture, laceration, and other. The most prominent injury found was laceration 
(Figure 4) followed closely by fractures. The study by Caine et al, 17 found that fractures were the 
most common type of injury presenting in the ER with 27.2% of all injuries. Our study found 
lacerations to make up 30.64% of all injuries and fractures to be 28.78% of all injuries. In 
another study by Damore et al 22 they found that sprains, contusions and fractures were the most 
common types of sports injury for patients ranging from 5 to 21 years of age. Sprains were 34%, 
contusions 30% and fractures accounted for 25% of all injuries. This study only looked at 
months in the spring and fall so it varies from our study as it does not include the winter sports. 
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Mechanism of Injury 
In the study we looked at the different mechanisms of injury related to both sports and 
recreational sports. We had five categories which included; falls, collisions, hit by objects, 
cut/laceration, and other. The most common mechanism was falls. Falls accounted for 55.38% of 
the total injuries (n=535) Following falls, collisions came in second (n=l 93) and then hit by 
objects (n=182). In a study by Cusimano,23 they looked at the common mechanism of head 
injuries between six different team sports. They found the most common mechanism of injuries 
between the sports was collisions with opposing players. The second most common mechanism 
was falls, and third most common was being struck by an object. These were also the three most 
common mechanism of injuries that we found in our study. Our study differed by order, we 
found falls to be the most common mechanism, followed by collisions, and then struck by object. 
Location of Injury 
Understanding what area of the body is most commonly injured is essential as it provides 
us with the opportunity to prevent future injuries by adding or changing protective equipment. 
The injuries were separated into different parts of the body in order to determine which area was 
most prone to injury in the young athlete. Our study found that the head/neck region was the 
region of the body presenting with the most injuries at 22% of all injuries. Another study found 
that in recreational injuries, 37.8% of the injuries involved the head/neck and 31.9% of injuries 
involved the upper extremity. 3 This correlated with our data as we found the head/neck region to 
be the most common site of injury. This was followed by the face, leg, head, and then arm in our 
study adding a lower extremity component to the top three most injured. In the study by Caine et 
al17 it was found that head and neck injuries were more common in the area of Grand Forks. This 
differed from previous studies that found lower extremity or upper extremity injuries to be more 
20 
common. Caine theorized that this may be due to the mechanism of injury and the fact that 
hockey is a prevalent sport in this region. This explanation is supported by a study that looked 
specifically at hockey injuries reporting to ERs and found injuries to the head tied for the second 
most frequent location of injury.24 
Injury by activity 
As kids get more and more involved in different organized sports and recreational sports 
there becomes increased risk for injury. In our study we looked at 63 different sport and 
recreational sports that caused injuries that presented at the emergency department at Altru 
Hospital. The different activities ranged from football and bicycling to competitive horse racing 
and kite surfing. The most common sport related injuries occurred in hockey, football, 
basketball, baseball, and swimming. The most common recreational sport injuries happened to 
be caused by bicycling, playing on the playground, and trampoline related injuries. According to 
a study performed in North Carolina, the most common sports and recreational sport activities 
that caused injuries in children were football, basketball, soccer, playing on the playground, and 
cycling. 13 Correlating this to injuries in the region of Grand Forks, ND, four of the five most 
common injuries were very prevalent. Soccer was the only injury that did not have a high 
incidence in our region. Soccer accounted for 2.89% of the total injuries and 5.06% of the sports 
related injuries (n=28) An outlier in our region compared to others is hockey. Hockey is very 
popular in the midwestern and northeastern states of the United States. Hockey was the most 
prevalent cause of injury in this region. Hockey accounted for 13.87% of the total injuries and 
almost a quarter, 24.23%, of the sport injuries. In the same study they found that cycling caused 
the greatest amount of recreational sport injuries that required visits to the emergency 
department. 13 Our study also found cycling to be the most prevalent recreational sport that 
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required visits to the emergency department. Bicycle injuries had an incidence of 10.35% of total 
injuries and 24.21 % of recreational sport injuries in the region of our study. 
Injury by Month 
This study looked at the injuries by month to see if there was a specific month that 
received the most injuries. The study found July to be the top month for injuries in the region at 
12%. The span ranged from 5.07% to 12%. Based on the findings no month stood out in 
particular as the most prevalent for injuries. In the study by Caine et al 17 they found that 
September was the month with the largest amount of injuries. This did not correlate to our 
research that found July as the month with the highest frequency. We did find that September 
was the month with the second highest frequency of injuries. As Caine suggested it could be due 
to the fact that football is popular sport in September and school is back in session allowing the 
kids to play on the playground more. 
Injuries by Severity 
Our study found that most of the injuries that presented in the ER were mild injuries. This 
accounted for 63% of the total injuries seen from 2011-2014. This was followed by moderate 
injuries at 27% and severe injuries at 10%. The score of mild, moderate, and severity were 
determined by different criteria. A severe injury was categorized as admitted to the hospital, 
bone fracture and reduction, or surgery. A moderate injury was categorized as a bone fracture. 
Mild injury was categorized as a Grade I or II sprain, contusion, etc. Caine et al 17 found mild 
injuries to be the most prominent type found in the study. Injury severity is important to look at 
because it can help us narrow down the sports that put youth at the highest risk for injury. 
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Knowing these findings allows us to try to implement greater safety precautions for that sport to 
decrease the incidence of injuries. 
Uniqueness oflnjury 
Depending on where you perform this study, there would be differences in the incidence 
of sports or recreational sport that was the result of injury in pediatrics. North Dakota has 
different seasons and length of seasons than other states and countries found more south. In 
North Dakota, winter usually starts in November and can go all the way through March. In 
southern regions they do not get the frigid temperatures and the vast amount of snow that the 
midwest gets. One sport that these differentiating seasons has an impact on is baseball. Winter 
cuts off five months of the year that kids in our region can play baseball. In a southern state, like 
Florida, a kid can play baseball year-round. This adds up to a significantly less incidence of 
pediatric injury in the north vs the south caused by baseball. 
Another sport that is unique to our area is hockey. Hockey had the highest incidence of 
injuries in the pediatric population in our study. Opposite to baseball, hockey is not as popular of 
a sport in the southern regions. This results in a higher incidence of hockey injuries in the 




The purpose of the study was to obtain and analyze data on the prevalence of pediatric 
sports/recreation injuries in the ER at Altru hospital in Grand Forks, ND. More than half of the 
injuries that presented to the emergency department were scaled as mild injuries compared with 
moderate and severe injuries. The findings of this study concluded that males are more likely to 
be injured than females. This is due to males participating in a greater amount of contact sports 
than females. The two big contact sports for males are football and hockey. In the Grand Forks, 
ND region both males and females are involved in hockey, but females cannot purposefully 
collide with opposing players like males can. Collisions had the second highest incidence for 
mechanism of injury right behind falls. The highest prevalence of injury was found for children 
aged 15 and high school, ages 15 to 19, provided the highest incidence of injuries that required a 
visit to the emergency department. The most common sport-related injuries occurred in hockey, 
football, basketball, baseball, and swimming. The most common recreational sport injuries were 
caused by bicycling, playing on the playground, and trampoline related injuries. Our study found 
that the head/neck region was the region of the body presenting with the most injuries at 22% of 
all injuries. Followed by the leg, hand, arm, and ankle. The study found July to be the top month 
for injuries in the region at 12%. The span ranged from 5.07% to 12% and no month stuck out 
compared to the others. 
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In conclusion injuries are bound to occur when participating in sports or recreational 
activities. Due to the conclusions of this study more research may be needed to determine how to 
increase the safety and prevent the serious injuries from occurring to adolescent children while 
participating during these activities. This may be changing the rules, safety equipment, or 
adjusting supervision to decrease the incidence of injury and severity of injuries. 
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